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2, Th=ampM=rofelaimlwh=rcinagailio£saidanpM=rcompmcsa 
<»„bin.tionofa&ststagcgama»das.condslagcg»in: therein 

said 6.^ ampMction s.age co,.pri.e. a fe. — ^ 
.3id ^. ^tage gain . varied., va^g resistance i. a ci.u..pa,. of sa.d ^ ttanstsU.. 

°°"*:lsaidaeconda„.^ca.ons.ge=on,Hs«as.o.d.a.isto.ne«^^^ 
..eJsaids=cc„d.agcgai.isvaried.vva.vi.g..i-cei.aci.cuitpa«>ofsa,d second 

transistor network- 

3. The an^plifier of clann 2 wherein said first and secorxd transistornctwoxks 
comprise differential pairs of transistors. 

4. The an^plifier of claim 3 wherem said adjustable capacitor xs adjusted 
responsive to varying said gain of said amplifier. 

The amplifier of claim 2 consixucbd substantially on a single integrated circuit 



5- 

substrate. 
6. 

siibstrate. 



7. 



T^e ampHfie^ of claim 3 constructed substantially on a single integrated circuit 

A method for maxntdning a high frequency response of a variable gain 

amplifier comprising the steps of: 

selectively varying a gain of said amplifier; and 

adjusting a variable capacitor responsive to said selectively varying said gam step. 
Wherein said high frequency response of said ampUfier remains ^bstantially constant 

8 The method of claim 7 wherein said amplifier comprises a multistage 
amplifier having atleastafirstandasecond amplification stage, Wherein said selec^vely 

varying said gain step comprises liie steps of: 

■ selectively vaiyiixg a gain of said first amplification stage; and 
selectively varying a gain of said second amphfication stage. 
9. Tl,e method of claim 8, wherein said variable capacitor is disposed on said 
second amplification stage. 
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substrate. 



n>.*od ofclata 7 performed «rb.«n«Uy en single Wegrated.circui. 
T.e n.ea,od of ...in. 9 pe^rmed — ally on . single 



11 

substrate. 

12. A variable gain ampUfier comprising: 



a first amplification stage; and 

Leco^l lpMcKon stage in oo,n=>^c3«on^* sdd Sn, anrpUfica«on «age. 
..^Ifi^Jp^sugc ands^d second a^Uflea^ons^ea^a^^^^^ 

„„p.a..c.«..aflrs.n.oaeofopera«onp™vldesgainad.u^e.o^^^ 

wMlesub«an.al.y=>ain«iningaI..d.OrderOn^n,«Pc^UO^^^ 

„cdeofopera.ionprovidesgainadius^entofsaidinpu.s.gaalwhUesabs.an«any 

^(aini.^ a Thiid-Order Input Intercept Point CnP3). 

13 The ampUfierofclaim 12 wherein said ^npUfier is adapted to receive a ast 

on?-; «nrl a second class of inputs needing a 
class of mputs needing a substantially constant OIP3 and a secona 

substantially constant HPS. 

14 The ampUfier of Caint 13 wherein said firs, class of inputs contprrse cable 
ft^^ncy Channels «>d saW seco,^ Cass of inputs comprise broadcast fte<,uency channels. 

15. The amplifier of claim 13 ftuther comprising: 
. a variable first stage gain; and 

. viable second stage gai^ wherein adjusting said variable firs, stage ganr wh^e 
„„g said variablesecond stage g,inresultsin^bstantially«ain.a^sa.dO^ 

»d wherein adjusting said vsriable second stage gain while n^ta^g sa.d van^ e first 
stage gain results in substantiaUy maintaining said nP3, and whereu, satd a^ustog sa:d 
viable first stage gain substantiany maintains a high fie^eney response of satd amphfler. 
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said fc. »npli*e..o. ..ge .ontpn,. > * ^^^^^ 
,.riablc fix^t ..age sain cont^Ued by a fcs. ..age r».».o. and fix. 

network; and , ^<,^„tiH atriDlifier, whereiii said 

„^ .axd second a.p~ stase — ^^J^,:! 
viable second «agc gain U conttoUcd by a second sUge res^^t. 
xcsistor nework, and a second stage variable capacitor nctwori^. 

, , The anmUfiet of claim 16 wherein said first and second stage variable resistor 
. T^apl-ralityofresistorsinco— ad-wiflaaplnralityofreststor 

associated transistors. 

18 The3«pUfierofclai,n,7whereir.saidsecondstagcvariabl.capacitor 
. • „anl,irali.yofcapacitorsiucommunicationwifhaptoa:i.yof capacitor 

:::r:r::lTjlin..lnceo.atdsecondar„pli.c.ons.ageisco^^^^ 
Actively and se,nentially varying the effeCve rcsrstance of said capacttor associated 
transistors, 

19. TT.e anxpUfier of cto 18 wherein said effective resistance of saxd transistors 
is varied by adjusting the biasing of said transistors. 

, 4r 1 ■„ 1 s «,>,erein varving said variable fiist stage resistor 
70 The ampbtier of claim 1 8 wherein varymg => 

r,^.t^ork such that capacitance increases 
network varies said variable second stage capacitor network snch 

as resistance decreases and capacitance decreases as resistance mcreases. 

2, The ampUfier of claim 20 wherein said decrease of resistance ^ said variable 
first stage resistor network reduces a bandwidth of said first stage. 

-22 TheampUfierofclaimZlwhereinsaidincreaseofcapacitanceofsaidv^^^^ 
.econdstasecap^citornet^orkresponsivetosaiddecreaseinresistanceofsaidvar.^^^ 

stage resistor network increases abandwidth of said amphfier.. 
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. ,3. The .n.plifl=. of 1^ °" ^ ^'"''^ "^'^^'^ 

circuit substrate. 

,4. Th. an^Ufic of c,ain> « — .ed — a,.y on a s^lc in.e^ted 

circuit substrate. 

,5. («„en4ed,Am=*odfo,pro,idin.v,ria.Usai»-pUfic«ioncc™*= 

n:.rticular Third-Order Intercept Point (IP3); and 
. "°'~rro™pM»..ea«.ea3..pa„o„a....^^^^ 

26, Please caned claim 26 mtout prejudice. 

2, (Amended) Tl.. mc^od cf claim 25. wh-in said amplifier compnsea a 
p.n^.y of ampBAca^on stages, eaC of said amplification sta^e. havin. a vari.b c gam 

".ion Ja .o,al gain of sa.d ampUHet, and ..e.=ta said va^g sa.d gam step 
''"^tlXTpluia.ampU.ca.ons.agcf..manipnla.onWdaUe.^ 

said selected operating mode; and 

varying a gain of said selected amplificalion stage. 

28 The metod of claim 27 wher«n said input signal characterisHc suggest 
maintaining a substantiaUy constant ou.pnt,P3 (01P3, when said ii^ut signalis ampUfied. 
,9 The method of claim 28 wherein said selected ampUfication stage is a 

suge wherein said selected operating mode is a first operating ..ode, and whe^ sard 
:::;gsaidga.ofsaidselec.edamplifica.ions.agestepiseontrolledhyafirs.s.age 

variable resistor network. 
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-/I fi rst ^jtaee variable resistor network 
an The method of claim 29 wherem saxd first stage van 
30. The memo nhiralitv of resistor related 

„„pn.es a » of r==is«»s in c^oo^cafon^th a » 

tranristo^. said method i«=ludinE .he J^' ,,1,,^,,,^ 

.a^ghia.ingeo„dMonsof.aidpl..aU.,ofx=^^-xeU^^^^^^^^^^ .^^^ 

^.^^y. fer — «g - effective ,es..a.ee of sa.d res«.or 

„ T., method of claio. 30 whezein a high fte,ue„cy ^on.e of said a^hfler u 

3 1 . The memoa oi , ^ u^c.\r^ resnonse to said varying 

....a^edhv aseco^s.a,evari=.le ^-^-^'-^^'^^IT'^ 
aaid biasing conditions of sa.d pl^a^ of «sisto.reU.ed ^ors. 

3, The o-ethod of claim 31 whe^ said second sta^e variable eapacito. ne.w«k 
■ '■.«of capacitor in c^-nicationwithapWity of ca,ac.to,aasoc.ated 

respoBsively con.n>Ued by said biasing cond^nons of sa.d plurahty 



transistors 



33 T^eme.hodotcUi„.27whe^saidin.„.s.gnalcha^=i^<>-^^- 
^^gas*s.an.aUyco,s.a.t^n.IP3CnP3,whensaid^nts^al.amphfied. 

3. me^od of c.^ 33 wherei. said selected amplification .age is a second 

- J „^^«riTie mode, and wherein savd 

u - «5H selected operating mode IS a second operating moae, 

stage, wherein said selected op is controlled by a second stage 

vaxymg said gain of said selected anrphfication stage ^ep is controlle 

variable resistor network, 

35 The method of claim 34 whexein said second suge variable .eristo. ne^o.,. 
compril'ap».ali.yoftesis.o„.comm^cation^.haplu^.yof^is.o,assoc.a.ed 

associated transistors. 



25244610.1 



6 



/03 14:25 FAX 



■ ..,.., 743 ' Atton.eyDoc.etNo.495Sl-P022US^09906908 

Application No.: 09/631,743 

36. A variable gain amplifier comprising: 
a first stage comprisLng: 
a first stage transistor; 

,loadr=si=torco»ec«d.o said firs, s^ge transi^-r; =l>d ^ . 
a ,dius.3b.= fixst stage .«is.<.. cc^ectcd » s^d flxst sta^e n^stor. and 

'-"TX— rco...d.osa.d3ec„.ds..^.^^^ 
a second stage «sis«>r ccmeCed to said second stage t^nststor; and 
: adj^tabie capacitor connected in paraUe, with said second stage reststor for 

„.ar,~of-^— " 

(IP3) at a constant level. 
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37. The invention of claim 36: 

whcrrinsmd first suge further comprises: . 3„o„d transistor foim a 

, second transistor, wherein said firs, stage tranststor and sa>d second 

first pair of transistors; resistor'form a 

a second load reststor, whereiB .aid load resxstor and saxd second 
pai.oflo.adresistors connected to sa^dfixst pair of tran^istox^^^^^^ 

a second adjustable first sta^e resistor, whereH. sa.d ^^^u table ^ . 
.aid second adjustable ^st stage resistor forxn a pair of adjustable ^st stage resistors 
connected to aconunon tenninal of sdd first pair oftransistors; and 

..erein said second stage farther comprises:. ^ 

transistor Wherein said second stage traitsistor and said secona 
a second transistor, wner n tr:»nsistor is connected to an output 

second pair of transistors, wherem an input of said second transistor 
of said second transistor of said first stage; 

a second ad^nst^He ioad capacitor, wherein said at^'ustahie ioad =»P-- 
second adjustabie ioad capacitor fo.n> apair of adjnstahle ioad capa^tors connected 
second pair of transistors; and 

seconup J ^,crf. resistor and said second resistor form a 

a second resistor, whereui said second stage resistor ana s 
oaix of second stage resistors connected to a common terminal of said second pair of 
pair ol secona sidg parallel with said pair of second 

transistors, wherein said adjustable capacitor is comiected m parallel with p 

stage resistors. 

38 The invention of clain. 37 wherein said c^t flow is adjusted by selectively 
varying said adjustahl. resistors of said first staje. said adjustable ioadresis^rs of satd 
second stage, md said adjustable capacitor of said second stage. 

35 The invention of claim 38 whereut said adjustable resistors of said first stage 

^ sa.d adjustable load resistors of said second stage each con.prise » 
pl^i.yofresrstorsconncctedtoaplurali,yofresis.orassoc,atedtrans.stcr.. — a 

:rjleofacircuitpa.ofsaida.phfieriscon.o„edbyselec.vely^se,— 
varying biasing condihous for saidresistorassociated^».ts.crs to controlaneftechv. 

resistance of said resistor associated transistors. 
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.„ -n.. invention otcl^i- 39 wherein .^d adi^t^fc c=P-«.r of s^d second 
• l„*havingapl.x.U.yofc.p.citor.co=nec.^.oaP>-^ty°f 
— s „.a ci,o.itpamo£.aid »,pUfier. 

capacitor associated transistors, wner „H^tmns for said capacitor 

. 1 =*r,-„enrianvvarwiLg biasmg conditions lor saw y 
controUed by selectively and seq^ventxally aryi g ^^^^ trafasistors, 

.sociated transistors to controlan elective resist^ceofst^^^^^^^^^^^ 
wherein said capacitance is added inproportiontoacorcentallowedbysai 

resistance of said capacitor associated transistors. 

Tbe invention of claim 40 wherein input signals require selectively 
maintaining an Input IP3 (1IP3) constant. 

TU. invention of claim 41 wherein said input signals comprise broadcast 
frequency signals which reqnire a high input linearity. 

43. The invention of claim 40 wherein input signals require selectively 
maintaining an Output 1P3 (OIP3) constant. 

44. I^einventionof claim 43 wherein s.d mput signals comprise cable ^equency 
signals which require a high output lineaiily. 

45 .Tliehiventionofcl^41whereinsaid^standsecondp3irsoftrar^^^^^^^^^ 
..polar .ansistors and where^saidIIP3isheldconstantbymaintaininsap^ 

elL resistors of said .rst stage constant while selec.vely and sequentially varying apair 
of adjustable coUector resistois of said second stage. 

« The invention of claio. 41 whetein said first and second pairs of Wtorsa^ 

. ^ V • .o^HTTP-? is held constant by maintaining a pair ot 
field effect transistors CFET) and wherein said IP3 IS hew cons 

- tor. of said first stage constant while selectively and sequennally 
adjustable source resistors of saiC nrsx siage c 

varying a pair of adjustable drain resistors of said second stage. 

■47 The invention of claim 43 wherein said ^ and second pairs of trans^tors axe 
H- 1 tlsistorsandwheremsaidOP3isheIdconst3ntbyma^taimng.apairofad3Ust^ 
bipolar transistors and wnere selectively and sequentially varying a 

collector resistors of said second stage constant while selectively and 
pair of adjustable emitter resistors of said first stage. 
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4S The inveution of clai.. 43 wherein said fust and second pairs .f .^istor. are 
. aoiP^isbeldconstantbymaintainingapairofadJ^^^^^^^^ 
FETs and wherein saadOlP3xs be d J ,3ryi^ 

resistors of said second stage constant whale selecuvely an q 

adjustable source resistors of said first stage. 

49 Theinventionofclai^40whereinsaidad3ustablecapac.torandsaid 
"fi^tsta^eresistorsarecontrolledbyidentiealbiasingconditionsconfiguredto 

decrease capacitance as first stage resistance increases. 

50. The invention of claim 36 further comprising: 

of said third Stage. 

5 1 The invention of claim 50: 

wherein said third stage fiMther comprises: ^ 
asecond^ansistor. Wherein said third transistor and saidsecondtrans^storfo 

^Tslcond variable capacUor^whereinsaidvariablec.^^^^^^ 

capacitor form apa. of variable capacitors connected between sa.d outputs of sa.d second 

stage and inputs ofsaidlhird stage: and 

asecondvariableresistor,wher.insaidvariableresi.orandsa.dsecondvanable 

^..orformapair of variable resistors connectedbetween said outputs ofsaid second stage 
and said inputs of said third stage. 
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5, The .nvention of cl.^ 51 ^ paix of variaBl. capacitors each 

vTv-neapluralityof capacitcr^connectedto a pluxaUty of capacUox 
comprise anetworkhavmgapluralityo P ^i^er is controlled by 

^Uated transistors, where., capacitance of a c.cu.t p^h ^'^^^^ ^ ^^^^ 
• , ^^.auentiallyvaryingbiasins conditions for said capacitor amiia 

selectively and sequentially varymg s ^ . ^,„,.^ors wherein said 

^ol effective resistance of said capacitor affiliated transistors, wti re 

to control an effective ^^^^^^^ ^^^^^ 

capacitance is added in proportion to a cmieut allowea y 

capacitor affiliated transistors. 

53 Th= inv»«o= of c,^ 52 wherein s»id p»r of variable r.sis»« ca.h 
■ ■ n^woA having a pluiaUty of reristors comectcd « . plurality of xesi«or 

conqmseaneMoiit having ap -.^^.h „f said amplifier is eoiHroUed by 

^ated ^a^isror., wherein re.i,.ance "'^'^[^'^'''^l^^ affiUated transisro. 
selectively a-d sequentially varying biasing oond.nons for said rcsisto. affiU 
,0 ^nttol en effective r^istance of said resistor aftiUated transistors. 

The inventionofclain.51 wherein said third pair of ^nsistor, are bipolar 



54 

transistors. 



55. The invention of claim 51 wherein said tilird pair of transisu.,. are FETs. 

56 The inventionof claim 53 wherein saidpair of vatiable capacitors and s^d 
pai. of variable resistors a« confi^ as ahigh pass filter to selectively control sard 

:&equericy response. 

f S6 wherein said pair of variable capacitors and said 

57 The invention of clamiibwnereinsdAtiF 

of va^ableresistors are variedsoasto selectively controlacenter^^cy^^^ 
bigh pass filter, wherein said selected center fie,aency enconipasses a st^ of mtcrest. 

58. The invention of claim 37 constiucted substantially on a single integrate 

circuit substrate. 

59. The invention of claim 39 constructed s^stantially on a single integrated 

circuit substrate, 

so. The invention of claim 40 constructed substantially on a single integrated 

circuit substrate. 
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circuit substrate, 

f Mnim 53 constructed substantially on a single integrated 
62- The invention of claim consixut-icu ^ 

circuit substrate. 

53 A.,=^ of adjusting .gain of a variable gain ampMc »U=«in said 

adju^ngapai of variable con^uo. rcristora of a« stage and .pa^ofvanaM 
.ad^^CofaLnd stage to sa,ecUvelyva.S3idg3inwMlen^.a^Sacon^t 

Third-Order Intercept Point (IP3); . 
Third uraeru t .^.^ tn selectivelv vary a high fireqaency cut-off 

changing a variable capacitance in order to selectively vary 

amplifier current. 

64 The method of claim 63 wherein said variable common resistors and said 
viable load resistors eaob comprise a n.»or. having a pl^lity of resistors connected to a 
plurality of associated nansistors. said adjusting step comprising the step of. 

selectively and sequentiaUy controlling operating conditions for each of sa,d 
associated transistors in order to vary an effec«ve resistance of said assoctated ^tstors. 

65. Themethodofclaim64whereininputsignalsre,mremaint«ningaconstant 

input CIIP3). 

66. The method df claim 64 wherein inpu. signals re,nire maintaining a constant 

output TP3 COIP3)- 

67 The method of clann 65 wherein each of said transistor pairs comprises 
bipolar transistors, said adjusting step fiirihercomprising the steps of: 

maintai^gapairofvanable emitter resis^rsofsaid first stage atacon.^^ 



and 



adjusting apair of variable coUector resistors of said second stage. 
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«S. Tl,e method of .Uin, 66 «h»=m each of said t«isistor pair, comprises 
. ■ ,™ ,-,id adiosting step further compiisms ttie steps of: 

^'^°"rt::;:profvalhLuec.orre.s.orsofsardseco.d 

value; and ' 
adjusting apair of variable emitter resistor, of .aid first stage. 

,9 The method of cW 65 wherein each of said transistor pai^ comprises field 

^ t tr-,.^stors (FET), said adjusting step further comprising the steps of: 
effect transistors (^i-r-L J, ;h f;«t ctaae at a constant value; 

nxaintaining apair of variable source resistors of said first stage constan 

and 

adjusting a pair of variable drain resistors of said second stage. . 

70. The method of claim 66 wherein each of said transistor pairs comprises FETs 

and said adjusting step further comprising the steps of: 

m.i;:.aW.gapairofvaria«edrair,resis.orsofssidsecondstasca.aco.stan.valu.; 

and 

adjusting apair of variable source resistors of said first stage. 

71 me method of claim 63 wherein said variable capacitance comprises networks 
having a pluraUty of capacitors corniected to a plurality of capacitance associated transistors, 
said changing step comprising the step of: 

selectively a.d sequentially controlling the operating conditions of saxd capactance 
associated transistors so as to vary an effective resistance of sard capacitance assoc^^d 
.^istors. — said capacitance U changed in proportion to a current controlled by sard 
effective resistance, 

7, The method ofclaim 64 wherein said variable capacitance arvd said variable 
cormnon resistors are controlled by identic^ operating conditions confiBored to mcrease 
capaci^nce in .nison v^i decreasing common resrstance and to decrease capactance m 
unison with increasing common resistance. 
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73 The method ofdaim 63 Birthercomprismgttie steps of: 
atetin, outputs o, ,ai<. s^cud st,,e in a t^ stage .o 

hufferin. said outputs throu^ a pair of transistors in said tt^d stage, wherein said 
«,.eHnrC;e*nn:.Vapa.ofa.ust..coapacitorsof^^ 
pdl of adjustable resistors of said thiid stage. 

74 The method of claiun 73 futlher eomprising Oie steps of : 
Ltively end se^ucntiaUy varying said adjustahle capacitors ofsard^rni stage; and 
and s^ueutiany vatying said adjustahie resistors of saidthtrd stage m 
order to control said bandwidth. 

,5 .^e method of claim 74 wher«B said adjustable capacitors of said «rd stag, 
eachcompriseane.«or.ha,ingap,uruU.yofcap..t^con.ccted.oap.raU.yofcapac..or 

com^sponding transistors, said filtering step further comprising the step of^ 

seJve.yandse.u»,i..ycon^lUngoperat^gcoudit.or.ofsa.dcapacttor 

r , Listors so as u, vary an effective resistance of said capacitor co,r«,.oudmg 
conesponduig transistors SO as lo v,v <;aid 

.ransrLs. wherein said capacitance .s changed in proportion to a current controUedby sard 

effective resistance. 

76 Themettrod of claim 75 wherein said adjustable resistors of said third stage 
each comprise a nctwotlc haying a plurality of resistors connected to apluraUty of resistor 
co,n=sponding transistors, said filtering step further comprising the st^ of^ ^ 

selectively and sequentially controlling operating conditions of sard reststor 
_jrgtrLstorssoastovaryane.ec.veresistanccofsaidresistorco.e.^^ 

transistors. 
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